The prostate cancer is the critical health problem, increasing of its related death in worldwide. Unfortunately present surgery and chemotherapeutic choices seem to be impossible in curing or controlling prostate cancer, because metastasis occasionally advances even after these potentially curative therapies. Therefore, there is immediate need to alternative chemoprevention and chemotherapeutic agents. Over one hundred species of dried medicinal herbs were tested for proliferation inhibitory effects on prostate cancer cell line, PC-3. One of them, Anthriscus sylvestris was selected because of potent anti-proliferation effect. The dried root of A. sylvestris was extracted with 100% methanol for 2-3 days and its extract was fractionated by using ethyl acetate. And ethyl acetate layer was subjected to column chromatographies on silica gel, reverse phase-18 (RP-18) and Sephadex LH-20, in turn. Finally, the pure compound was obtained by crystallization in methanol at 4 o C for overnight and identified as deoxypodophyllotoxin by NMR spectorscopic and physico-chemical analyses. In addition, it was confirmed that deoxypodophyllotoxin clearly inhibits the proliferation of PC-3 cells in a doseand time-dependent manner.
Introduction
Modern men are confronted with an increasing incidence of cancer and cancer deaths annually. Statistics indicates that men are largely taken by lung, colon, rectal, and prostate cancer, while women increasingly suffer from breast, colon, rectal, and stomach cancer [1, 8] . The prostate cancer is a critical health problem in worldwide and it has been a recent trend in Asia towards increasing accidences of prostate cancer, such as Korea and Japan, reporting a more rapid increase than high risk countries [2] . Prostate cancer is the second leading cause of cancer-related deaths among men in the United States and many western countries [2, 8] . In the United States only, one of nine men over the age of 65 years is diagnosed as prostate cancer.
Currently although potentially therapeutic options including surgeric prostatectomy, radiotherapy and hormonal therapy for the treatment of prostate cancer are used in clinical, the general survival treatment of patients is still unsatisfactory once the disease is metastatic [18, 19] . Because the molecular mechanism of prostate cancer is yet not defined and metastasis problem occasionally happen after curative therapies. Androgen ablation is a frequently treated option for prostate cancer [13] . However, this treatment has limited scope, especially, for hormone-refractory cancers. Moreover, chemotherapy and radiation therapy are largely ineffective against advanced prostate cancer that fails to respond to hormone ablation therapy [6, 20] . So many efforts have been focused on developing new cancer targeted agents [4, 11, 12] . Many natural products are available as chemoprotective agents against commonly occurring cancer types [15, 17] . Apoptosis mechanism is a target for reducing prostate cancer by chemopreventative and anti-cancer agent from natural products [3, 14, 16] . These natural products were discovered from vegetables, fruits, plant extracts, tea and herbs through a routine examination of terrestrial plants and microorganisms. Natural products and theirs structural derivatives accounted for nearly 50% of agents used in cancer chemotherapy [15, 17] . Although the mechanism of anti-cancer agent effect is not clear but unique chemical structures of natural products is lead to anti-cancer activity against tumor. A number of naturally occurring compounds from herb, tea and plants applied to chemoprevention properties against carcinogenesis. In the present study, methanol extracts of various medicinal plants were used to screen for anti-proliferation and anti-apoptotic agents. We selected A. sylvestris because it showed potent growth inhibitory effect on human prostate cancer cell line, PC-3. 
Materials and Methods

Statistical analysis
All experiments were conducted in duplicate and standard deviations were indicated in the figures with bars.
Results and Discussion
Screening of growth inhibitory medicinal extracts on human prostate cancer cells
The growth inhibition of medicinal methanol extracts on PC-3 cells was determined by MTT assay. In order to screen for anti-proliferation and anti-cancer agents, PC-3 cells were treated with medicinal methanol extracts for 48 hr. As a result, the methanol extract of the root of A. sylvestris showed most potent inhibition on the growth of PC-3 cells, as compared with control, as shown in Fig. 1 . A. sylvestris is a perennial herb that grows in Europe, Caucasus, Siberia, Kamchatka, Kuriles, Sakhalin, China, Manchuria, and Korea [9] . The root of A. sylvestris has been used as therapy in coughing, asthma, laryngitis and anti-cancer. Also, it has been reported to exhibit anti-tumor activity, anti-platelet aggregation activity, anti-viral activity, anti-proliferation activity and broad insecticidal activity [9] .
Purification and identification of deoxypodophyllotoxin from A. sylvestris At first, to determine which fraction is active, the methanol extract of A. sylvestris was resuspended in water and extracted with organic solvents. And then inhibitory activity of each layer was evaluted by MTT assay. As a result, the ethyl acetate layer from methanol extract of A. sylvestris was highest inhibitory activity on the growth of PC-3 cells ( ethyl acetate extract of A. sylvestris was subjected to column chromatography on silica gel to give 7 fractions using hexane/ethyl acetate as an elution solvent. Active fractions with strong inhibitory activity were pooled and further purified by using RP-18 gel with 60% aqueous methanol and Sephadex LH-20 column chromatography with 100% methanol. The each fraction was monitored on normal or reverse phase TLC analysis by using a developing solvent (hexane/ethyl acetate=1/1 or 80% aqueous methanol, respectively). Active fractions with inhibitory activity were further purified by HPLC (YMC-Gel C18, Ø 4.6×250 mm), if necessary, which the active compound was eluted at retention time of approximately 14 min (Fig. 4) . Final pure Instrumental data were compared to previously reported results [7, 9, 10] . In addition, physico-chemical properties were analyzed to be colorless oil; UV λmax (in methanol), 241, 293 nm. Taken together, the crystal was identified as deoxypodophyllotoxin ( Fig. 6) , which has been reported to be anti-mitotic and anti-cancer activities in a variety of tumor cell lines.
Growth inhibitory activity of deoxypodophyllotoxin on human prostate cancer cells
Deoxypodophyllotoxin is a anti-tumor agent isolated from A. sylvestris which exhibits potent cytotoxity against a wide variety of tumor cell line [7, 9] . To assess growth inhibition of deoxypodophyllotoxin on PC-3 cells, the cells were treated with a different concentration (0.8-800 nM) of deoxpodophyllotoxin for 0-48 hr. As shown in Fig. 7 , deoxypodophyllotoxin isolated from A. sylvestris significantly reduced cell proliferation in a dose-dependent manner. Its IC50 (50% inhibitory concentration) was measured to be approximately 80 nM at 24 hrs treatment. Also, the anti-proliferation potential of deoxypodophyllotoxin was observed, depending on treatment time (Fig. 7) . Remarkably, these results suggested that deoxypodophyllotoxin potently inhibits 
